I n plants and animals, microRNAs regulate the expression of many different genes 1 . Such regulation is crucial in a variety of processes, including transitions through developmental stages and responses to environmental stresses. MicroRNAs (miRNAs) are short in sequence and are generated by enzymatic excision from precursor transcripts called primary miRNAs (pri-miRs), which until now had been assumed not to encode any proteins. But on page 90 of this issue, Lauressergues et al. 2 provide convincing evidence to the contrary. They find that some pri-miRs encode peptides that enhance production of their miRNAs. This is the first report of a functional peptide being encoded by a pri-miR and provides a fresh perspective on the significance of pri-miR regions beyond those that directly give rise to miRNAs.
In the 1970s, as it started to become clear that the genomic regions that encode proteins (the genes) swim in a sea of non-proteincoding sequences, the idea of meaningless, or 'junk' , DNA became a hot topic of discussion. Biologists are now well aware of introns, the sequences within genes that separate the coding regions (exons) and which are spliced out at the messenger-RNA level, as well as their notable regulatory roles. However, the term junk DNA has survived and is used loosely to describe genomic sequences between genes, giving them an implied lack of importance.
The debate about the usefulness of nonprotein-coding DNA sequences continues to rage 3, 4 . However, within these intergenic regions of a genome are the sequences that produce most plant and many animal pri-miRs. Clearly, these sequences are not useless. Yet the regions of a pri-miR that do not generate the miRNA or the highly structured adjacent sequences have suffered the similar fate of being largely ignored and possibly thought of as junk RNA lacking function.
Both plant and animal pri-miRs are transcribed from DNA in the nucleus by the enzyme RNA polymerase II (Fig. 1) . The structured (fold-back) region of the transcript surrounding the miRNA sequence is recognized and processed by one of two enzymesDrosha or Dicer-like1. (In animals, Drosha extracts a short hairpin-like RNA known as pre-miR, which contains the miRNA sequence 5 . In plants, Dicer-like1 cuts out the miRNA in a duplex form 6 .) Next, transporter proteins export the excised sequences to the cytoplasm, where they are further processed before becoming competent to guide the RNAinduced silencing complex (RISC) in repressing target genes through either cleavage or translational repression of their mRNAs.
It is generally thought that the sequences of a pri-miR upstream and downstream of the foldback region are rapidly degraded after excision of the embedded miRNA. However, the initial pri-miR has the same characteristics as any mRNA produced by RNA polymerase II (specifically, alteration of its 5ʹ end by a modification called capping, and addition of polyadenyl groups to its 3ʹ end). It is therefore equipped with the signals for nuclear export, and for stability and translation in the cytoplasm. Nonetheless, the fate of any full-length pri-miR that escapes processing into an miRNA -in maize (corn), for example, such pri-miR sequences can range from 250 to 2,500 nucleotides long 7 -and its capacity to encode a 2 report that some pri-miRs contain short open reading frame (ORF) sequences that can produce peptides (miPEP). The miPEPs enhance expression of the pri-miR, leading to more miRNA and so more effective cleavage of the target gene's messenger RNA. Such ORFs may avoid degradation as part of pri-miRs that might exit the nucleus without being processed by Dicer-like1. near a growing planetary embryo. Further modelling is needed, especially in view of studies 8, 9 of the high accretion rates associated with pebble-sized objects in the presence of gas disks. Nonetheless, the authors' results underscore what has become increasingly apparent in the past decade -that the amazingly diverse nature of exoplanetary orbits and the structure of the planets on them force us to carefully examine our models of planet formation in an attempt to discern which of many complex and interrelated physical phenomena are likely to be most significant in shaping planetary-system architectures. The present study may well contribute an important ingredient to the mix. ■ 
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Coding in non-coding RNAs
The discovery of peptides encoded by what were thought to be non-coding -or 'junk' -regions of precursors to microRNA sequences reveals a new layer of gene regulation. These sequences may not be junk, after all. See Letter p.90
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L ong considered to be the stuff of legend, dragons cross cultures and continents. Until recently, however, scant attention had been paid to the fact that the commonality in cultural representations of such creatures indicates something more sinister. From depictions in Ancient Greek literature and Slavic myth, to the dragons of the East or allusions in Zoroastrian scripture, the descriptions resonate. What if these legends were rooted in truth? The differences in appearance -some lack wings, some have multiple heads and some seem not to breathe fire -once thought to reflect local traditions, can also readily be explained by speciation.
The 800th anniversary of the signing of Magna Carta in 1215 has sparked an unprecedented investigation of literary resources from the early medieval period. One such document, uncovered by chance under a pile of rusty candlesticks in a locked cupboard marked "loste propertie" in the depths of the University of Oxford's Bodleian Library, provides strong evidence that the field of fantastical beasts requires urgent re-evaluation.
ZOOLOGY
Here be dragons
Emerging evidence indicates that dragons can no longer be dismissed as creatures of legend and fantasy, and that anthropogenic effects on the world's climate may inadvertently be paving the way for the resurgence of these beasts. peptide have been largely unnoticed or ignored.
Lauressergues and colleagues identified short open reading frames (ORFs) -sequences that can potentially encode proteins -in many different pri-miRs of two plant species. For five of them, they predicted the corresponding amino-acid sequences of the ORFs, synthesized the corresponding peptides and made specific antibodies against them. Using these antibodies, the authors showed that the ORFs are naturally translated in plants into peptides that they call miPEPs.
In the cases examined, the miPEPs had the same tissue distribution as their associated mature miRNAs and enhanced the expression and effectiveness of these miRNAs. Moreover, the miPEPs promoted the transcription of their corresponding pri-miR, rather than enhancing miRNA stability. This discovery reveals an unexpected function for at least part of the non-foldback pri-miR sequences and highlights yet another layer of gene regulation. It also raises questions about the existence and functions of other peptides potentially encoded by such short ORFs.
Genomic sequences with the potential to encode pri-miRs are constantly evolving in plants. They seem to arise from inverted duplications of whole or fragmented genes that lead to the production of hairpin-like RNAs 8 . If such RNAs produce useful miRNAs for gene regulation, they are refined into pri-miRs; if not, they erode away. This has led to the concept of ancient and recent miRNAs. Ancient miRNAs have sequences and functions that are conserved across many species, have survived for hundreds of millions of years, and seem destined to be essential for future plant evolution. Recent miRNAs are more speciesspecific and have much less assured functions and futures.
The miPEPs discovered in the present paper are associated with several families of miRNAs. If we put miR165 into the miR166 family (the two miRNAs differ by only one nucleotide), all seven of the miPEPs discovered in the present paper are associated with ancient miRNA families that are conserved across all flowering plants. Thus, they have all had the evolutionary time to create ORFs encoding functionally useful peptides. From this, it seems likely that yet-to-be-discovered miPEPs will be more prevalent in ancient miRNA families and that miPEPs in younger miRNA families may be detectably co-evolving with their associated miRNAs. It also seems possible that miPEPs are encoded in some animal pri-miRs.
The identification of further miPEPs, using bioinformatics alone, might not be easy. Five of the seven miPEPs identified by Lauressergues et al. are encoded in ORFs of fewer than 100 nucleotides. Sequences encoding potential peptides from ORFs of this size are often ignored or filtered out by automated genome-annotation programs, because the probability of their occurring by chance alone increases exponentially as they get shorter.
Short yet functional peptide-encoding ORFs are also beginning to be discovered upstream of larger conventional protein-coding ORFs 9 , and many of these defy convention by having unusual start codons (sequences that initiate protein synthesis) 10 . 
